Pathogenesis and pharmacology of epilepsy in the lithium-pilocarpine model.
To try to identify the critical structures during epileptogenesis, we used the lithium-pilocarpine model that reproduces most clinical and neuropathological features of temporal lobe epilepsy (TLE). We used imaging techniques as well as a disease modifying approach and pharmacological strategy. With [14C]-2-deoxyglucose autoradiography, we assessed changes in cerebral glucose utilization. T2-weighted magnetic resonance imaging (MRI, 4.7 T) allowed follow-up of structures involved in epileptogenesis. A potential disease-modifying effect was studied using preconditioning with brief seizures (amygdala kindling, maximal electroshocks) and pharmacological strategies including vigabatrin (250 mg/kg), caffeine (0.3 g/L in drinking water), topiramate (10-60 mg/kg), pregabalin (50 mg/kg followed by 10 mg/kg), or RWJ-333369 (10-120 mg/kg). In adult and PN21 rats that became epileptic, entorhinal, and piriform cortices were the initial structures exhibiting significant signal changes on MRI scans, from 6 h after status epilepticus (SE) onset, reflecting neuronal death. In PN21 rats that did not become epileptic, no signal occurred in parahippocampal cortices. In hippocampus, MRI signal change appeared 36-48 h after SE, and progressively worsened to sclerosis. During the latent and chronic phases, the metabolic level in the hilus of adult and PN21 epileptic rats was normal although neuronal loss reached 60-75%. Protection limited to CA1 and/or CA3 (caffeine, topiramate, vigabatrin, amygdala kindling) did not affect the latency to spontaneous seizures. Protection limited to the entorhinal and piriform cortices (pregabalin) delayed epileptogenesis. The combined protection of Ammon's horn and parahippocampal cortices (RWJ-333369) prolonged the latency before the onset of seizures in a dose-dependent manner or, in some cases, prevented the epilepsy. The entorhinal and piriform cortices are critically involved in the early phase of the epileptogenesis while the hilus may initiate and/or maintain epileptic seizures. Pharmacological protection of the basal cortices is necessary for a beneficial disease-modifying effect but this must be combined with protection of the hippocampus to prevent epileptogenesis in this model of TLE.